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PROJECT REFERENCE NO.

SHEET NO.

45354.1.13 (BD-5108L)

2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL DESCRIPTION

GRADATION

SOIL 15 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, Of WEATHERED TARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD) LESS THAN

199 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (MASHTD T2@4, ASTM 0-1588. SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PEWTINENT FACTORS SUCH
AS MINERALDGICAL COMPGSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, A STY CLA, WOST WTH WTENBEDDED FINE SWED LREREAGLY PLGSTE, A-7-6

MELL GRADED - [NDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FAOM FINE
UNIFORM - [NDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.

POOALY GRAOED)
GAP-GRADED - INDICATES & MIXTURE OF UNIFORM PARTICLES OF TwQ OR MORE SIZES.

TO COARSE.
. {ALSO

ANGULARITY OF GRAINS

THE ANGULAAITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE YERMS MULAR-
SUBANGLL AR, SUBROUNDED, OR ROUNDED,

SOIL _LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

Pl OF A4-7-5 SUBGROUF 1S = LL - 3@ ; Pl OF A-7-8 SUBGROUP 1S > LL - 33

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OMCANIC MATEAIALS MINERAL MNAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED [N DESCRIPTIONS

CLASS. (< 35% PASSING $208) (> Y PASSING 2081 WHENEVER THEY AME CONSIDERED DF SIGNIFICANCE.

GROUR Al A3 A-Z a4 (A5 [a6] a7 a1, a-2 [ 4485 COMPRESSIBILITY

CLASS.  [A-l-alA-i-b a-2-4]n-2-5[a-2-6[a-2-7 nre| A3 [mGaAT7 SLIGHTLY COMPRESSIBLE 1I0U(D LIMIT LESS FHAN 3L

it 7 AT MODERATELY COMPRESSIBLE L10UCD LIMIT EQUAL TO|31-50

SYMBOL [ NN HIGHLY COMPRESSIRLE LIGUID LIMIT CREATER THAN 58
5 PASSING SILT- PERCENTAGE OF MATERIAL

L] GIRANULAR MUCK, GRANULAR  SILT - CLAY

" 42 SOILS gla?:’s BEAT ORGANIC MATERL SOILS SOILS TERIAL

" 200 25 mx[35 mxfas w36 | % nf36 vn TAACE OF ORGANIC MATTER 2 - 3% 3-6x TRACE \1- ax

LITTLE ORGANIC MATTER 3-52 5 - 122 LITTLE 19 - 20%
LIWID LIAIT 40 bc 4t M (40 bt |90 M o noc |41 e 4 x| 4L SOILS WITH MODERATELY ORGANIC 5 - 1% 12 - 20% SOME 23 - 5%
WASTIC HOEX | & Mx R e N I A L T LT A Gy | HICHLY ORGANIC 1 >20% HIGHLY 35% AND ABOVE
GAOUP TNDEX [] [] [] aMx | %M |12 Me 16 roc[ne b :gﬁ?;sm OQMCANIC ] GROUND WATER
SQILS
USUAL TYRES{STONE FRAGS. OACANIE VA WATER LEVEL DN BORE HOLE [MMEDIATELY AFTER DRILLING
OF MASOR  \CRAVEL, M0 FIME | SILTY OR CLAYEY SILTY CLAYEY T1ER
i MA
MATERINS | SmD  |SAMD| CRAVEL AND SAND | SOILS ) SOILS h A STATIC WATER LEVEL aFTER 24 noums
GEN. RATING
a8 A EXCELLENT TO GOGD CAIR TO PODR F:ELRTO poOR | unsurTase v PEMCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
SURGRADE
CHIN- SPRING DR SEEF

MISCELL ANEOUS SYMBOLS

DESCAIPTICNS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRATY.
MODIFIERS SUCH AS LIGHT, DARK, STREAKEED, ETC. ARE USED TD DESCRIBE APPEARANCE.

O

ANE SHEAR TEST

CONSISTENCY OR DENSENESS
MANGE OF STANDARD RANGE _OF UNCONFINED po p—
PrvaRy o Tyee | CORPACTNESS DR menEsRATION AESISTENCE|  COMPRESSIVE STAENGTH RUADWAY EMBANKMENT (RE) @ on TesT momnG TEsT KORNG
N-YALUE) TONS/FT2_) WITH S0IL DESCRIPTION var mit
GENERALLY YRR e “ SOIL SYMBOL B aucer somnve e
4T0 18
GRANULAR
WATEREAL MEDILM DENSE 8 T0 3 ) ARTIFICIAL FILL F) OTHER ¢_ CORE BORING @E—  SPT REFUSAL
. DENSE 3@ TO 58 THAN ROADWAY EMBANKMENT
MNON-COHESIVE) VERY SONSE o,
)
—— e INFERRED SOIL BOUNDARY O MONITORING WELL
VERY SOFT 3 <@.25
GENERALLY SaFT 2rTas 4.25 T0 A.50 ==TDT INFERRED ROCK LINE A TIEZOMETER
SILT-CLAY MEDIUM STIFF +T0 3 a.5 T0 1.8 INSTALLATION
MATERIAL STIFF & TO 15 L To 2 Treye®  ALLUVIAL SOIL BOUNDARY C} SLOPE INDICATOR
(COHESIVE) VERY STIFF 15 TO 3@ 2 T0 4 INSTALLATION
HARD »3a >4 25/828 DIP & DI DIRECTION OF @
ROCK STRUCTURES CONE PENETAOMETER TEST
TEXTURE OR GRAIN SIZE
US. STD. SIEVE SIZE 4 B 4 & 268  2m ®  SOUNDING ROD
OPENING (MM 476 208 G4z £25 Q075 0453
ABBREVIATIONS
ROLLOER cosae GRAVEL Comne Fe ST cLAY AR - AUGER REFUSAL MED. - MEDIUM VSl - VANE SHEWR TEST
BLDRD con) (oR (CSE. 500 g tsL) =) BT - BORING TEMMINATED MICA, - MICACEQUS WEM. - WEATHERED
= Cl., - CLAY MOD. - MODERATELY "7 - UNLT WEIGHT
GRAIN MM 305 73 20 £.25 8.05 8.085 CPT - CONE PENETRATION TEST NP - NON PLASTIC Z.E omY uNIT WEIGHT
SZE N 12 3 CSE. - COARSE ORG. - ORGANIC
~ 3 F T DMT - DILATOMETEM TEST PHMT - PRESSUREMETER TEST SAMPLE ABBREYIATIONS
SOIL MDlSTURE C?SRTTHEELA.I ]ON 0 ERMS D®T - GYNAMIC PENETRATION TEST Saf. - SARROLITIC S - BULK
SOIL MOISTURE SCALE FIELD MO GUIDE FOR FIELD MOISTURE DESCRIFTION | o - VOID MATIO SD. - SAND, SANDY 85 |- SPLIT SPOON
ATTERBERS LINTS) DESCHIPTION F - FINE SL - SILT,SILTY ST |- SHELWY TURE
— SATLRATED - USUALLY LIOUID: VERY WET. USUALLY FOS8. - FOSSILIFEROUS SLL - SLIGHTLY RS |- ROCK
1SATS FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT |- RECOMPACTED TRIAXIAL
LL LIQUID LIMIT FRAGS, - FRAGMENTS 4 - MOISTURE CONTENT CRR - CALIFORNIA SEARING
FLASTIC SEMISOLID; REGUINES DRYING TO AL - mowY v - YERY RaTio
MISOLID; Ul YN
n-::g!-: - WET - 02 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT
L | 2LasTIC LIMIT
ORILL LNITS: ADVANCING TOOLS: HAMMER TYPEs
oM_L OPTIMUM MOISTURE - MOIST - SOLIO; AT DR NEAR CPTIMUM MOISTURE 0 c;.m aits [X] automaric  [T] manaL
sL_| SHRINKACE LIMIT [:] MORILE B-
REQUINES ACDITIONAL WATER TO & CONTINUOUS FLIGHT AUGER CORE $1ZEx
- omY -y ATTAIN OPTIMUM MDISTURE |:| BK-51 & HOLLOW AUGERS "
PLASTICITY [ ove-ssc [J waro Facen Fincer wirs [] 4.
PFLASTICITY INDEX *D DRY STRENGTH TUNG.-CARRIDE INS
NONPLASTIC -5 VERY LOW A O o ERTS vl
X Ol
L.OW PLASTICITY §-15 8L IGHT CASING W/ AOYANCER To0LSe
MED. LASTICITY 16-25 MEDIUM . HAND |
N s tieiee R ORE i [ rorrame notst [J o -sveec TeETH E POST HOLE DiccEm
TRICONE . —CARE. HAND AUGER
COLOR Deldrich p-50 | O T o waen
COME BIT ] S0

REVISED D%s23/09




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEI\{D, TERMS, SYMBOLS, AND ABBREVIATIONS

DIVISION

PROJECT REFERENCE NO. SHEET NO.

45354.1.13 (BD-5I108L) 2A

ROCK DESCRIPTION

TERMS _AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE [NDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT MEFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN &.1FOOT PER &0 LOWS,

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND MOCK LS OFTEN REPAESENTED BY & ZONE

OF WEA

ROCK MATERIALS ARE TYPICALLY

THERED ROCK.
DIVIDED AS FOLLOWS

ALLUVIUM tALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
ANUIFER - A WATER BEARING FORMATION OR STRAATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - A*PLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF (LAY MIILERALS.

OR HAVING A NOTABLE PROPDRTION OF CLAY IN THEIR COMPOSITION, AS SHALE. SI‘..ATE.ETE.
ARTESIAN - GROUND WATER THAT 15 UNDER SUFFICIEMT PRESSUME TO RISE ABOVE THE LEVEL

AT WHICH T 1S ENCOUNTERED. UT WHICH DOES NOT NECESSAMRY RISE TO O ABOVE THE
CROLIND SURFACE, |

CALCAREOUS (CALC.: - S0ILS THAT CONTAIN ASPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

WEATHERED A NON-COASTAL PLAIN MATERIAL THAT WCULD YIELD SPT N VALUES > 10d
ROCX (WR) BLOWS PER FOOT IF TESTED.
CRYSTALLINE FINE T0 COANSE GRAIN [GNEDUS AND ME TAMORPHIC ROCK THAT
ROCK {CRH WOULD YIELD SPT REFUSAL §F TESTEQ. MOCK TYPE INCLUDES GRANITE,
GHEISS, GABBRO, SCHIST, ETC.
—— FINE TG COAMSE GRAIN METAMORPHIC AND NON-COASTAL FLAIN
E%FG;IE‘;}*LLM GECIMENTARY ROCK THAT WOULD YELLD ST REFUSAL IF TESTED. MOCK TYPE
[NCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL_PLAIN CORSTAL PLAIN SEOIMENTS CEMENTED [NTC ROCK, BUT MAY NOT YIELD
SEDIMENTARY ROCK I SPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
iCh 1] GHELL BEDS,ETC.

WEATHERING

|
COLLUY[UM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM

OF SLOPE. ‘

CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED (N THE CORE BAMREL CIVIDED BY TOTAL
LENGTH OF CORE RUN AMD EXPRESSED AS A PENCENTAGE. ‘

OIKE - A TABULA® BODY OF IGNEOUS ROCK THAT CuTS ACROSS THE STRUCTURE OF ADJACENT

RCCKS OR CUTS MASSIVE ROCK. ‘

FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SCIGHT STAINING. ROCK RINGS UNDER OIF - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HAMMER [FF CRYSTALLINE. HORIZONT AL,
VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIF DIRECTION (OTF AZIMUTH) - THE DIRECTION DR BEARING OF THE MORIZONTAL [TRACE OF
W SLLY E:YiTngseN A[.EHD:AE:_:EPECMEN FACE SHINE BRIGHTLY. ROCK RMINGS UNDER HAMMER BLOWS IF THE LENE OF OIP, MEASUREQD CLOCKWISE FROM NORTH.
YSTALLINI .
- ULT - A FRACTURE OR FRACTURE ZONE ALONG THERE HAS BEEN CISMLACEMENT OF TH
SLIGHT ROCK GENERALLY FRESH, JOINTS STATNED AND DISCOLORATION EXTENCS INTO ROCK UP TG %m% RELATIVE TO GNE ANGTHER BARALLEL TO ;Hcelc:mcrms. E
{SLL) 1 INCH. DPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSFAR ‘
CAYSTALS AAE DULL AND DISCOLORED. CRYSTALLINE ROCKS AING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ACONG CLOSELY SPACED PARALLEL PLANES.
MODERATE  SICNIFCCANT PORTIONS OF ROCK SHOW DISCOLORATION ANC WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND msJ.cmsn FROM
MO0 GRANITAIO ROCKS, MOST FELDSPANS MRE DULL AND DISCOLOMED, SOME SHOW CLAY. ROCK HAS ' FARENT MATERIAL.
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH NOCK. FLOOD PLAIN [FP) - LAKD RORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED|BY
THE STREAM.
MDDERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELD3FARS DULL :
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION (FM.) - # MAPPABLE GEDLDGIC UNIT THAT CAN Bf RECOGNIZED AND TRACED IN
MOD. SEV.}  AND CAN BE EXCAVATED WITH & GEOLOGIST'S #ICK. MDCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
IE_TESTED, wOLeD YIELD SPT REFUSAL JOINT - FRACTURE [N MOCK ALONG WHICH NO APPRECIABLE MOVEMENT HaS OCCURRED.
SEVERE ALL ROCK EXCEPT OUAATZ DISCOLOMED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
(SEV. {N STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TQ SOME B RIDGE OR FROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TC
EXTENT., GOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. -
F v, SPr N > 108 BPF LENS - A BOOY OF SOIL OR ROCK THAT THINS OUS IN ONE OR MORE DIRECTIONS.
VERY SCVERE AL ROCK EXCEPT OUARTZ DISCOLOMED OR SYAINEO, ROCK FABAIC ELEMENTS ARE DISCERNLE guT  |DOTTLED (MOT. - IRREGULARLY MARKED WLTH SPOTS OF DIFFERENT COLORS. MOTTLENG [N
" SEVT THE mAGS [3 EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF SFRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
AEMATNING. SAPROLITE IS AN EXAMPLE OF MOCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PEPCHED WATER - WATER MAINTAINED ABDYE THE NORMAL GROLND WATER LEVEL BY THE PRESENCE OF AN
VESTIGES OF THE ORIGINAL MOCK FABRIC MEMAIN. [F TESTEQ. YIELODS SPT N VELLUES < 03 §FF INTERVENING IMPERVIOUS STRATUM.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT OISCEAMISLE, OR DISCERNIBLE ONLY IN SMALL AND AESIDUAL (RES.) SOR - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SC“TTE"EE CONCENTRATIONS. QUARTZ MAY BE PRESERT AS DIKES OR STRINGERS. SAFROLITE 13 ROCK QUALITY DESIGNATION (RGD) - A MEASURE OF ROCK QUALITY DESCRISED BY| TOTAL LENGTH OF
ALSO AN EXAMPLE, ROCK SEGMENTS EQUAL TO OR GAZATER THAN 4 INCHES DIVIDED BY THE TOTAL|LENGTH OF CORE MUN ARD
ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY tARD  CANNOT BE SCRATCHED 8Y KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS MECUIRES SAP 15AR,} - RESIDUAL SOIL THAT METAINS THE RELIC STRUCTUAZ OR FABRIC OF THE
SEVERAL HARD BLOWS OF THE CEDLOGIST'S PICK. PARENT ROCK. |
! SILt - AN INTRUSIVE BOOY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD $SNDEI$A§ERATCPEOP;EDI::IFE OR PICK ONLY WITH DIFFICCLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THEN COMPARED WITH [T3 LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
H HAND § Mo TO THE NEDOING OM SCHISTOSITY OF THE INTRUDED MOCKS. ‘
MODERATELY CAN BE GCRATCHED MY KNIFE DR PECK. GOUGES OR GRODVES TO 0.25 INCHES OEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT AESULTS FROM FRICTION ALONG A FA
HARD EXCAVATED @Y HAAD BLOW OF 4 GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SL:(,:KEW— £ T m"‘ uLT of
Bt MODERATE BLOWS.
STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SP]) - NUMBER OF BLOWS (N OR BRF; OF
:Eglg"” E:: :E gmzigsgnmmsmuE:Sv;ﬁr:i&:; :‘;Ngnna;ﬁ;&'ﬁzg"s"ﬁbml;ﬂ ;}3“;;;_ A 199 L. HAMMER FALLING 33 INCFES REQUIRED TO PRODUCE A PENETAATION OF 1 FOOT INTO SOIL WITH
; A 2 INCH OUTSIDE GIAMETER SPLIT SPOON SAMPLEM, SPT REFUSAL IS PENETMATION EQUAL TG OR LESS
POINT OF & GEQLOGIST'S PICK. THAN 8.1 FOOT PER 6@ BLOWS. ‘
CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
s FROM CHIPS TO SEVEMAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIMATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIA. RECOVERED DIVIOED BY TOTAL LENGTH
FIECES CAN BE BROKEN BY FINGER PRESSUAE. OF STRATUM AND EXPRESSED AS m PERCENTAGE.
i STRATA ROCK OUALITY DESICNATION (SROD - A MEASURE OF ROCK DUALITY DESCAIBED BY
il CAN BE CARVED NITH KNIFE. CAN BE EXCAVATEQ READILY WITH POINT OF PICK. PIECES 1 INCH TOTAL LENGTH DF MOCK SEGMENTS WITHIN A STAATUM EQUAL TO OR GREATER THAN 4 INCHES CIVIOED MY THE
OR MORE [N THICKNESS CAN BE BROKEN BY FINGER PRESGUNE. CAN BE SCRATCHED READILY BY T EnaTH OF CTRATA: sa EXPAESSE AS A PEACENTAGE.
FINGERNAIL.
TOPSOIL (TS0 - SUAFACE SOILS LSUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING
TERM SPACING ey }ng . e & BENCH MARKs BL-102
VERY WIDE MORE THAN 18 FEET p Ly, ‘E';;ED'M s her N G75134.2
WI0E 3 10 10 FEET E 1794375.9 Et EVATION: 478.96  FT
MODERATELY CLOSE 170 3 FEET THINLY BEDEED 9.1 - LS FEET : —— :
CLOSE 218 70 1FEET VERY THINLY REDOEO 2.83 - 816 FEET
VERY CLOSE LESS THAN @55 FEET THICKLY LAMINATED 2.808 - 0.83 FEET NOTES:
THIMLY LAMINATED < 2008 FEET ARRA borlngs originaiy clr'1||e<:_| by Summit
TNDURATION Consulting under TP M-0423 in March 2010,

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING. HEAT, PRESSURE, ETC.

RUBRING WITH FINGER FAEES NUMEROUS CRAINS:;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER,

GRADMS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BMEAK WITH HAMMER.

SHARP HAMMER BLOWS REOUIMED TO BREAX SAMPLE)
SAMPLE BMEAKS ACROSS GRAINS,

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY [NOURATED

FIAD = Filled in After Driling

REVISED (0%/23/0%
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NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

| -
SHEET 4 OF 19

WBS 45354.1.13

[ TIP BD-5108L

| counTY Randolph

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION Bridge No. 215 on SR 2903 (Osborn Mill Road) over Bachelor Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 22+96 OFFSET SftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 472.1 1t TOTAL DEPTH 6.6 ft NORTHING 6,751,989 EASTING 1,794,420 24 HR. Dry

DRILL RIGHAMMER EFF/DATE HFC0072 CME-550 89% 08/02/2009

| DRILL METHOD H.S. Augers

| HAMMER TYPE _ Automatic

DRILLER Smith, M. L.

START DATE 05/20/11

COMP. DATE 05/20/11

| sURFACE WATER DEPTH NiA

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L |
ELﬂEV ELEV DE(fFl')TH . ] v (o} SOIL AND ROCK DESCRIPTION
® 1 m 0.5n | 0.5t | 0.5 | |9 3 50 I 80j | NO. |/moll 6 | ELEV. (M) DEPTH {tt)
475 =
T " 472.1 GROUND SURFACE Q.0
1 N N ALLUVIAL J
470 1 ~, 470.1 Tan to orange, loose, clayey, SILTY SAND 20
i1 SN A-2-4) | i
a7l 43 P \.\ P RESIDUAL |
1 T3 [eeR3 | ... s N e M [5F 4668  Tan-brown to white, loose to medium dense, 5.5
i PP TR RPN T 4 [ 4655 SILTY SAND (A-2-4) Y
&+ — WEATHERED ROCK
T - WEATHERED ROCK (felsic metavolcanic)
T B Boring Terminated by Auger Refusal at
T i Elevation 465.5 ft on Grystalline Rock (felsic
- L. metavoleanic)
2 1 Z
z 1
- 4 _
a -
- 1 L
o 1 L
DI -
o 1
= —— —
> 1 L
% 1 L
b3 T _
b 1 B
< 1 |
lnl 4 -
] 1 [
o =
g 1
14 4 -
m
o - L
[} -+ -
Q| 1 I
g 1 L
£ 1 d
E T =
w I 3
U n
2 1
72 -+ L.
w —— e
[
G 1 B
] 1 -
5 1 [
a -
I i
=z
R A




NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET & OF 19

BORELOG REPORT
WBS 45354.1.13 [ TP BD-5108L | COUNTY Randoiph | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 215 on SR 2903 {Osborn Mill Road) over Bachelor Creek GROUND WTR (ft)
BORING NO. B1-A STATION 23420 OFFSET 8ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 471.1 it TOTAL DEPTH 225 ft NORTHING 675,178 EASTING 1,794,432 24HR. 5.4 FIAD

DRILL RIGIHAMMER EFF/DATE HFO0072 CME-550 89% 08/02/2009

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Smith, M. L.

START DATE 05/23/11

COMP. DATE 05/23/11

lSURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 0762000 _GEQ_BRDG0215 _ARRA.GPJ NC_DOT.GDT 6/8/11

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV BEv D%’: U \/ 0 SOIL AND ROCK DESGRIPTION
M m } | ostt|ost|ost||0 25 50 75 100| | NO. | /moi| 6 | eev DEPTH ift)
475 -
T " 4714 GROUND SURFACE 0.8
470 ] 1 __ ALLUVIAL |
14 T. - Tan-brown, loose, clayey, SILTY SAND
1 1. 5 (A-2-4)
L 4672 T 39 1.
T T [ 13718 ¥ W RESIDUAL |
465 4 = Tan-brown, SILTY fine Sand (A-2-4)
1 ,«(14 WEATHERED ROCK 7.5
3 ﬁ WEATHERED RQCK (felsic|matavolcanic)
1 2 CRYSTALLINE ROCK
450 A1 yg CRYSTALLINE ROCK {felsic metavolcanic)
I RS-1 4 >
I a5 =N
455 I P &
I o
I o L~ 20.0
450 I '| -, CRYSTALLINE ROCK {falsic matavolcanic)
1 . A 4485 225
T - Boring Terminated at Elevation 448.6 ft in
+ - Crystaltine Rock (felsic metavolcanic)
I i
4 be
1 N
4 =
I L
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NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

\
SHEET 6 OF 18

WBS 45354.1.13

| TIP BD-5108L

| coUNTY Randoiph

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION Bridge No. 215 on SR 2903 (Osbomn Mill Road) over Bachelor Creek

BORING NO. B1-A

STATION 23+20

OFFSET 3ftLT

ALIGNMENT -L-

COLLARELEV. 471.11t

TOTAL DEPTH 2251t

NORTHING 675,178

EASTING 1,794,432

GROUND WTR {ft)
0 HR. N/A
24 HR. 5.4 FIAD

DRILL RIGHAMMER EFF /DATE HFOO!

072 CME-550 B9% 09/02/2009

DRILL METHOD NW Casing W/SPT & Core

HAMMEiR TYPE Automatic

NCDOT CORE SINGLE 0764000 _GEC_BRDG0215_ARRA.GFJ NC_DOT.GDT 6/8/11

DRILLER Smith, M. L. START DATE 05/23/11 COMP. DATE 05/23/11 ISURFACE WATER DEPTH N/A
CORE SIZE N/A TOTAL RUN 15.01t
RUN DRILL RUN . STRATA_ 1"
ELEVI ELEv DEFTH RUN1 RATE [RECT'ROD Sae. REC.TRAD] 0 DESCRIPTION AND REMARKS
" () ® {f {Mirvft) | s "% : (% (-,; G | ELev.(m DEPTH (1)
4536 Begin Coring @ 7.5 ft
ABIE L 75 | 20 | 23010 | (2.0) [ ©0.9) (11.9)[ (B.7) FoA 4636 CRYSTALLINE ROCK 7.5
4616 4+ 9.5 2:20/1.0 1100%) 45% 95% | 54% *',9‘— Very slightly weathered to fresh, madium hard to hard, close to moderately
T 50 [ 200M0 T30 T close fractured, weakly foliated, felsic metavoicanic
460 ; (#.7) | (3.0) 1.
-1 2:10/1.0 04% | 60% #'9‘
T 1:55/1.0 A
T 2:0011.0 R51 o)
4566 1 14.5 1:57/1.0 — £l
I 50 [2:00M.0 | #4.7) ] 2.3) i
435 -+ 1:5171.0 | 24% | 46% n
+ 1:53M1.0 e
+ 2101.0 <!
4516 4+ 19.5 2.00{1.0 0 '/"' 4511 20.0
450 I 30 | 29000 3.0 ) £ BE 0.0 P Moderately weathered, soft to medium hard, ciose fractured, foliated, faisic
4486 + 225 2:15/1.0 . 100%| 0% Vi a4m5 metavolcanic 25
+ - Boring Terminated at Elevation 448.6 ft in Crystalline Rock (felsic
+ o metavolcanic) :
T =
I C
+ -
1 L
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CORE PHOTOGRAPHS

"B1-A

BOXES 1 & 2: 7.5-22.5 FEET




NCDOT BORE SINGLE G76&000_GEQ_BRDG0215_ARRA.GPJ NC_DOT.GDT &/7/11

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET & OF 19
1Y BORELOG REPORT
WBS 45354.1.13 | TIP BE-5108L | COUNTY Randolph l GEOLOGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 215 on SR 2903 (Csborn Mill Road) over Bachelor Creek GROUND WTR (ft)
BORING NO. B1-B STATION 23+26 OFFSET 3ftRT ALIGNMENT -L- 0 HR. Caved
COLLAR ELEV. 467.8 ft TOTAL DEPTH 7.0ft NORTHING 675,167 EASTING 1,794 427 ;4 HR. Caved

DRILL RIGIHAMMER EFF/DATE HFO0072 CME-550 89% 09/02/2009

| DRILL METHOD Solid Augers

| HAMMER TYPE  Automatic

DRILLER Smith, M. L.

START DATE 05/20/11

COMP. DATE 05/20/11

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV

DEPTH

BLOW COUNT

BLOWS PER FQOT

() () ] Q.58

0.5t

p.sfty |0 25 50

same [

75 100, | NO. | /Mol

L
0
G

\
SOIL AND ROCK DESCRIPTION

ELEV. (ft) ‘ DEPTH {ft)

470

4578 GROUND SURFACE 0.0

465

T TrT1T 1T

| IS O T N TN T Y W N YO S T S N TS T YN NS T TN Y TN A TN S W O AP

| T S A T A A M BT
-+ttt =

PN U U T T S T O

///

ALLUVIAL |
Gray-brown, medium stiff, SILTY CLAY
{A-7-5) ‘

463.8 40

Brown, medii,lm dense {0 dense, SAND
(A-1-b) with gravel and cobbles

=

70

3

[l||||l|1’llil[|II||l|IIIIIIIIIIII]IIIIII‘rl]']]]][l’lTll|lll'l|1li|IIIllI

WEATHERED ROCK
\ WEATHERED ROCK (felsic/metavolcanic)
Boring Terminated by Auger Refusal at
Elevation 460.3 ft on Crystalline Rock (felsic
maetavolcanic)
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

|wBS 45354.1.13

| TP BD-5108L

| COUNTY Randolph

| GEOLOGIST Skeen, M.

SITE DESCRIPTION Bridge No. 215 on SR 2903 (Osborn Mili Road) over Bachelor Creek GROUND WTR (ft}
BORING NO. ARRA-1 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A,
COLLARELEV. 47841t TOTAL DEPTH 17.6 ft NORTHING 675,077 EASTING 1,794,451 24 HR. 12.0

DRILL RIGHAMMER EFF /DATE Diedrich D-50

| DRILL METHOD  NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Duggins, W.T.

START DATE 03/16/10

COMP. DATE 03/17/10

| SURFACE WATER DEPTH N/A

ELEV
{f)

DRIVE
ELEV
()

DEPTH

{#

BLOW COUNT

0.5t

0.5

0.5f

25

BLOWS PER FOOT

50
L

75
;

SAMP.
100 NO.

\/

[li[e]]

L
¢
¢}

ELEV, (#)

SOIL AND ROCK DESC

:RIPTION

DEPTH (ft)

480

475

GROUND SURFACE

0.0

34

470

a2

60/0.4

465

NCDOT BORE SINGLE 076&000_GEO_BRDG0215_ARRA GPJ NC_DOT.GDT 6/7/11

60/0.1

PR NS YOS T Y WO U ST S S N Y SO T WA N TN S S W N YO YA WU AN T TN W N TS T TN [N S [N T W W W N T T S S A M W M O ot
+—t-++—+tr-r-r-+-+ -+t

. . B0/0.4

60019

No
Rec

ROADWAY EMBANKMENT
Red and brown medium stiff fine sandy

clayey SILT (A4

)

WEATHERED RQCK
(Tan to gray Metavolcanic Rock)

a3

R

AG0.8

CRYSTALLINE RQCK
Tan to gray Metavolcanic Rock

17.6

IllllllllIlFllIllliIlIIIlllllI!IIIIIlllllillllI|||||II|IIII‘IIIIIIIII

Boring Terminated at Elevation 460.8 ft in
Gray Metavolcanic Rock

1) Advanced 2-15/16" tri-con
of 8.3 feet. |

bit {o a depth

2} Advanced a NQ core barret between 8.3

and 17.6 feet |

2) Set NW casing to 8.0 faet below the

existing ground surf
3) Used creek water with bent
drilling fluid.

ace.
tonite added as




NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 10 OF 19

WBS 45354113

| 1P BD-5108L

| COUNTY Randolph

| GEOLOGIST Skeen, M.

NCDOT CORE SINGLE (76&000_GEC_BRDG0215_ARRAGPJ NC_DOT.GDT 6/7/11

SITE DESCRIPTION Bridge No. 215 on SR 2903 (Osborn Mill Road) over Bachelor Creek GROUND WTR (ft)
BORING NO. ARRA-1 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 47841t TOTAL DEPTH 176 ft NORTHING 675,077 EASTING 1,754,451 24 HR. 12.0
DRILL RIGIHAMMER EFF JDATE Diedrich D-50 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Duggins, W.T. START DATE 03/16/10 COMP. DATE 03/17/10 ISURFACE WATER DEPTH N/A
CORE SIZE NQ TOTAL RUN 9.3 ft
RUN DRILL RUN . STRATA_| |
B | ELEV PSR R | RaTE [TEC TRAD SUE. IREC. 'RAD) DESCRIPTION AND REMARKS
{ft) (Minift) | ' % : ‘-A (% G | ELEV. i) DEPTH ()
ATl Beagin Coring @ 8.3 ft
470777 83 | 43 [ 5581.0](27){ (0.7 ’gq_ 470.1 CRYSTALLINE ROCK 23
1 4:21/1.0 | 683% { 16% V,T‘,.’g_ Tan to gray, fresh, very hard, moderately to closely spaced fractured,
1 7:0411.0 ~1 Metavolcanic Rock
4658 1 126 5:21/1.0 A
485 a 50 | 3:12/0.3 | (4.5) | (2.5) F'?" Quartz seams betwesn 8.3 to 9.8 and 12.6 t0 12.9
1 6:02/1.0 | 90% { 50% T
1 8:2211.0 1
1 6:13/1.0 v~
4608 | 17.6 7.08/1.0 Ru=] 450.8 17.6
-t 7:271.0 — Boring Terminated at Elevation 460.8 ft in Gray Metavol‘canic Raock
1 [ 1) Advanced 2-15/16" tri-cone bit to @ depth of 8.3 fest.
+ - 2) Advanced a NQ core barre| batween 8.3 and 17}.6 faat
—+ - 2y Set NW casing to 8.0 fest balow the existing ground suface.
-+ — 3) Used creek water with bentonite added as drilling fluid.
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CORE PHOTOGRAPHS

ARRA-1

BOXES 1 & 2: 8.3 -17.6 FEET

I MIE ATNT sa




NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 12 OF 19

WBS 45354.1.13 | TP BD-5106L | GOUNTY Randolph | GEOLOGIST Skeen, M.

SITE DESCRIPTION Bridge No. 215 on SR 2903 {Oshorn Mill Road) over Bachelor Creek GROUND WTR (ft)
BORING NO. ARRA-2 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 478.9 ft TOTAL DEPTH 106 ft NORTHING 675,098 EASTING 1,794,464 24HR.  FIAD

DRILL RIGHAMMER EFF.JDATE Diedrich D-50

| DRILL METHOD  Mud Rotary

| HAMMER TYPE  Automatic

DRILLER Duggins, W.T.

COMP. DATE 03/17/10

| SURFACE WATER DEPTH N/A

START DATE 03/17/10

NCDOT BORE SINGLE 0765000 _GEC BRDG0215_ARRA.GPJ NC _DOT.GDT &/811

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L |
ELEV) Erev [PEATH v o SOIL AND ROCK DESCRIPTION
® | @ | @ [ostiosnjosn]|o 25 50 73 100| | NO. |Amol| 6 | EEv. DEPTH (1)
430 -
478.9 GROUND SURFACE 0.9]
1N 1. ROADWAY EMBANKMENT
1 s d. Red and brown medium stiff fine sandy
476 1 . . clayey SILT (A-4
475 T 5T 4 1 3 _*7 " yey SILT (A-4)
1 SR
I N e ] 4719 70
4711 | 78 . e D WEATHERED ROCK
4790 | 460 7=+ 92 55 3 45/0.2 100/0. No (Tan to gray Metavolcanic Rock})
| 4pas T 108 N00/0.3 - 100/, Rec I 468.3 i ‘ 10.6)
T 60/0 60/ No r Buring Terminated with Tri-cone Refusal at
T Rec r Elevation 463.3 ft on Gray Metavelcanic
T I Rock
T r 1) Advanced 2-15/16" tri-cone bit to a depth
T - of 10.6 fest,
1 B 2) Set HW casing to 3.5 faét below the
L = existing ground surface.
+ L 3) Used creek water with bentonite added as
1 » drilling fluid.
1 , -
1 B




NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13 OF 19
BORELOG REPORT
WBS 45354.1.13 |7IP BD-5108L [ COUNTY Randolph | GEOLOGIST Skeen, M.
SITE DESCRIPTION Bridge No. 215 on SR 2903 (Osborn Mill Road) over Bachelor Creek GROUND WTR (ft}
BORING NO. ARRA-3 STATION N/A OFFSET N/A ALIGNMENT -L- O HR. N/A
COLLARELEV. 47831t TOTAL DEPTH 7.5f NORTHING 675,152 EASTING 1,794,360 ;4 HR. 25
DRILL RIG/HAMMER EFF/DATE Diedrich D-50 l DRILL METHOD Mud Rotary l HAMME:R TYPE Automatic
DRILLER Duggins, W.T. START DATE 03/17/10 COMP. DATE 03117/10 ISURFACE WATER DEPTH NIA
RIVE . L |
ELEV| Gipy [DEPTH_BLOWCOUNT BLOWS PER FOOT samp (W o SOIL AND ROCK DESCRIPTION
() (ft) # |osn]osn|osn]||0 25 50 7 10011 NO. | /Mol 6 | Etev.m | DEPTH {ft)
480
{ GROUND SURFACE 04
1 i STONE | pum— i
I e ROADWAY EMBANKMENT 25
475 | a75a | a3 Red medium stiff fine sandy silty CLAY
6070 R A P T (A7-5) |
..... R R WEATHERED ROCK
] R [ (Tan to gray Metavolcaric Rock)
arpnd 78 SN T G ENND | _ _ T 7.5
500 BOK R Boring Terminated with Tri-cone Refusal at
£C Elevation 470.5‘n
1) Advanced 2-15/16" tri-cone bit to a depth
of 7.5 fest. |
2) Set HW casing to 3.5 feet below the
exjsting ground surface.
3) Used creek water with bentonite added as
drilling fluid.

NCDOT BCRE SINGLE 0768000_GEQ_BRDG0215_ARRA.GPJ NC_DOT.GDT 671711

PRV T [ SN S T N TN S T [N S S S TN T S W N Y T T T N YO YT W (N WO T T AN S N A W T S S W T S U P SO S WY WO 4 et
-+t -+ttt

PO T T S 1
LI B B e B S ]

II|l|llllil|lllllll]]lifllll"1llltlIIIIIIIIIII'IIIIIIIIIIIIIIIII[!III'




NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 14 OF 18

WBS 45354.1.13 | TP BD-5108L | COUNTY Randolph | GEOLOGIST Skeen, M.

SITE DESCRIPTION Bridge Neo. 215 on SR 2903 (Osborn Mill Road)} over Bachelor Creek GROUND WTR (ft)
BORING NO. ARRA-4 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 478.5 ft TOTAL DEPTH 5.9 ft NORTHING 675,165 EASTING 1,794,381 24 HR. 10
DRILL RIGIHAMMER EFFJDATE _Diedrich D-50 [ DRILL METHOD NW Casing W/SPT & Cors | HAMMER TYPE _ Automatic

DRILLER Duggins, W.T.

START DATE 03/17/10

COMP. DATE 03/17/10

I SURFACE WATER DEPTH lej\

ELEV
m

DRIVE
ELEV
M

DEPTH

)

BLOW COUNT
0.5ft | 0.5¢ | 0.6 | |0

2|5 5]0

BLOWS PER FOOT

SAMP.

100 NO.

75
)

v

MOI

L
o}
G

ELEV. (ft)

\
SOIL AND ROCK DESCRIPTION

| DEPTH it

480

475

- 4785

GROUND SURFACE

.0

477 fi ]

09

NCDOT BORE SINGLE 076&000_GEO_BRDG0215_ARRA.GPJ NC_DOT.GDT 6/8M11

60/0

.. eond

—No—
Rec

Teet7

- 4/7.6

-
=~
Ll
[

ROADWAY EMBANKMENT
Red medium stiff fine sandy silty CLAY
(A-7-5) |
CRYSTALLINE ROCK
Tan 1o gray Metavolcanic Rock

==

0.9

59

PRI TR U R T S S R S SR U N

SR RS S S S T T S N NS T R
1ttt

Limd (inl SN S ial AU¢ NA NN N BN B B B N S S N R B LB N RN R R B

TIlIII‘IIIIIIII]]lilTIIIIITII'I||l]]lil|_l_llllllll!ll!lIllfl]’11ll]]lllfllll|ll

Boring Terminated at Elevation 472.6 ft in
Gray Metavolcanic i‘iock
1) Advanced 2-15/16" tri-cone bit to a depth
of 0.0 feat, |
2) Advanced a NQ core barrel between 0.9
and 5.9 feet |
3) Used creek water with bentonite added as
drilling fluid.
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NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 15 OF 19

WBS 45354.1.13 |TiP BD5108L [ COUNTY Randolph | GEOLOGIST Skeen, M.

SITE DESCRIPTION Bridge No. 215 on SR 2903 (Osborn Mill Road) aver Bachelor Creek GROUND WTR (ft)
BORING NO. ARRA-4 STATION NiA OFFSET N/A ALIGNMENT . -L- OHR. N/A
COLLAR ELEV. 4785 f TOTAL DEPTH 5.9 ft NORTHING 675,165 EASTING 1,794,381 24 HR. 1.0

DRILL RIGHAMMER EFFJDATE Diedri

ich D-50

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER Duggins, W.T.

START DATE 0311710

COMP. DATE 03/17/10

SURFACE WATER DEPTH N/A

NCDOT CORE SINGLE 0764000_GEQ_SRDG(215_ARRA.GPJ NC_DOT.GDT &7/114

CORE SIZE NQ TOTALRUN 501t

RUN DRILL RUN . STRATA | |,
ELeV| evey [PEETH FRUN | RaTE [RECTRODT STWP- [RECTRAO 0 DESCRIPTION AND REMARKS
{ m (Min/fty % % : & ® 16| eev. {f DEPTH ()
477.6 : Beqin Coring @ 0.9 ft

778 1 09 [ 50 [1220211.0] (3.5) | (2.3) g?— 4776 CRYSTALLINE ROCK 08
475 E 9:311.0 | 70% | 46% ’('.fa Tan to gray, fresh, very hard, moderately to closely spaced fractured,

- 14:02/1.0 V? Metavolcanic Rock
13:59/1.0 "
472.6 5.9 13:50/1,0 - 472.6 59

I T T WU Y VO UNE YUOT R AN A U O VO S ST T [ T S S N [N T S SN S NN T N [N YO T S S W W N S (N T S M AT S S S W N A T PO
-+ tr-+---r++r+++-—++trr—++ -+

’
LIN B B B B B M Mk i ma B B

PRI TN W W N

Il]]l‘ltlIlllI]ii!lillll|IlIIIIIIl||IIIlllifll[]T]]IIIITI[[IIl']]T]Illlllllllll

Boring Terminated at Elevation 472.6 ft in Gray Metavolcanic Rock

1} Advanced 2-15/16" tri-cone bit to a depth of 0.9|feat.
2) Advanced a NQ core barrel between 0.8 and 5.9 feet
3) Used creek water with bantonite added as drilling fluid.
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CORE PHOTOGRAPHS

ARRA-4

BOXES 1: 80.9 - 5.9 FEET
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& FIELD PENETROMETER LOG ENGLISH)
o 45354, 1.13 |'° BD-5108L Randolph [ C.M. Whalen, Jr.
. Bridge No. 215 on SR 2903 over Bachelor Creek _
e SR 22463 S
[ErevaToN 466.5 FT |Tom 55 1 Y™™ 675138 EAST 1,794,450
oD Bridge Rod DRILLER — ~n W
ot 06/0111 N 08/01/11 o e nfa  FT |oeeex 55 FT
DEPTH BLOW COUNT BLOWS PER FQOT SAMPLE NO. SOIL & ROCK DESCRIPTION
m 0.5n 0.5 R TOTAL |0 25 50 75 100 & INTERVAL MG ORIGIN SOR or ROCK NAME (w! color, density/consistency, texture, ity, nrganics, othen)
190 ]e | e 1 A, (0.0-3.2) Aluw, Han-bewn , loos<]
b S . cloyey , silty s=all (420> 7
e | & ) n ]
27 - :
y ]
] 7T | g ] -
3 7 : ~T8Z5 (3 D-50) @em«-‘u( medivm sbrse,
1.5 /e 115 NEEEE 7] :s/(ﬁ/ sand, /A'Z"?) with 3:2_-.:;&‘(:
1 p M - ]
A T T¥8 MR 3 .
5 ST , T y ]
ss | REFes 45 HERdENEN . Br Ao (de ft-FL_éf.i' & S5 (460
] = O Cf}ffa fae. fZZ{( N
i ' 4 &K (s metss Uc’éamc—\ ]
3 N ]
NOTES SIGNATURE (/4. Q_}y-[eg’f paTE G-
NOTES ‘ -
g Haé—lune frm &g hendaritbn FE6
El n,vtLté.
&
DECK TO DATUM DISTANCE FT |

Form GEU-CO5e  Revised 2/6/2007
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NCDOT GEOTECHNICAL ENGINEERING UNIT

FIELD PENETROMETER LOG (ENGLISH)
e 45354.1.13 BD-5108L " Randoiph " C.M. Whalen, Jr.
ota:  Bridge No. 215 on SR 2903 over Bachelor Creek
hogen  SR-2 STh 0 22+83 OFFSET CLFT wenr -L-
[Frevamon 4734 FT |0 55 fr [V 5,751,321 T 1,794,461
o0 Bridge Rod ORLLER CMw
T 060111 e 06/01/11 e ‘nfa  FT [ehh 55 FT
DEPTH BLOWCOUNT BLOWS PER FOOT SMTPLE NO. S0IL £ ROCK DESCRIPTION
m 05 osn TOTAL |o 25 50 75 160} & INTERVAL MOI ORIGIN SOIL or ROCK NAME (w/ colar, i istency. tsxdure, prastics organics, othes)
B il 44//(10 : N
. ! . (02~ 4.2) Alluy., bww, bos=, ]
(4 & & o | - 57(7? sand (4- 2-¢) ]
-] & e o _ .
A 7] _ 7]
Y 1e e o & ] E
. 1 . .
i,{ *_?. C( 8 - N
N 4 g5 /‘("D 5. 5)Kessvdu;( dense .
T 3 T - ity sand (20) .
5 4 d - - ]
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\ SHEET 18cf21

NorTH CArROLINA DEPARTMENT o TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS: 45354.1.1 TIP: COUNTY: Randolph
DESCRIPTION{1): Bridge No. 215 over Bachelor Creek onSR 2903
EXISTING BRIDGE
Information from: Field Inspection  x Microfilm (reel pos: )

Other (explain)

Bridge No.:. 215 Length: 50’ Total Bents: 3 Bentsin Channel: 1 Bents in Floodplain: 2
Foundation Type: Abutment #1: rubble masonry, Abutment #2 and Interior Bent: timber cap, concrete footing

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: Undermining at southern end bent.

Interior Bents: Some degredation on streamward side of concrete footing.

Channel Bed: None observed

Channel Bank: None observed

EXISTING SCOUR PROTECTION _
Type(3): Debris from old dismantled dam serves as large rip-rap in stream bed

Extent(4): Upstream and downstream from existing bridge at least 40 to 50 feet.

Effectiveness(5): Appears very effective

Obstructions(6): Partially dismantled dam 100ft. Upstream from existing bridge.

INSTRUCTIONS
1 Describe the specific site’s location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channe! bed materiat based on observation and/or samples. Include any lab results with report.

Describe the channel bank material based on observation and/or samples. include any lab results with report.

9 Describe the material covering the banks {e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain {e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.’

13 Describe potential and direction of the stream to migrate laterally during the bridge’s life (approx. 100 years).

14 Give the design scour elevation (DSE} expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain {e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
badding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing |
structures, other tests deemed appropriate, and overall geofogic conditions at the site. i

o~ AN AR WwWN




SHEET 20cof21

Channel Bed Material(7):

Channel Bank Materiaf(8):

Channel Bank Cover(9):
Floodplain Width(10):
Floodplain Cover{11):

Stream is(12):

Channel Migration Tendency(13):

Observations and Other Comments:

DESIGN INFORMATION

Slightly clayey coarse sand and gravel

Sandy clay to clayey sand

Heavy vegetation (brush and trees)

150 feet

Heavy vegetation (brush and trees)

Aggrading Degrading

static '

Static x

DESIGN SCOUR ELEVATIONS(14) Feet

BENTS
B1

X

Meters

468.0¢

Comparison of DSE to Hydraulics Unit theoretical scour:

The Geotechnical Engineering Unit agrees with the theoratical scour as shown in the Bridge Survey and

Hydraulic Design Report (Preliminary - dated 5/18/2011).

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank

Sample No.

Retained #4

Passed #10

Passed #40

Passed #200 Soil samples were visually classified in the field. No

Coarse Sand {ab samples were tested during this investigation.

Fine Sand

Silt

Clay

LL

PI

AASHTO

Station

Offset

Depth

Reported by: AM

Form GEU-017& | Revised 7/26/2007

Date:
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